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PURPOSE: To provide even distribution of rightness by 
providing a voltage applying lead out part in many spots, 
many earth or individually separate electrodes, and a 
resistor and/or capacitor, when necessary, between an 
EL element and a driving circuit. 
CONSTITUTION: An Al lower part electrode 2 is 
provided in a Pyrex plate 1, and an Si3N4 lower part 
insulating layer 3 is formed by a reactive spattering 
method to pile a light emitting layer 4 by ZnS of adding 
TbO. Next, an Si3N4 upper pat insulating layer 5 and an 
ITO upper part electrode 6 are overlapped. The 
electrode 6, having sheet resistance, is patterned so as 
to provide a lead-out part 9 by each five spots from 
each side. By this constitution, since a voltage applying 
drawout electrode is set up in many spots, an influence 
of decreasing effective applied voltage to an EL element 
by resistance of a transparent conductive film is 
decreased, and uniformity of brightness can be obtained. 
A resistor or capacitor is provided between an 

individualized EL element and a driving circuit, to perform wiring, and when a resistance value is 
changed, film thickness distribution of the light emitting layer and insulating layer of the EL 
element and brightness distribution by nonuniformity of film material of the light emitting layer 
are adjusted to obtain uniform brightness. 
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[Claim 1] An EL element having upper and lower electrodes for 
activation, a transparent conductive film is used as at least 
one of the upper and lower electrodes, the element being 
characterized in that lead out parts for applying voltage are 
provided at a plurality of positions. 



[0002] 

[Prior Art] As shown in Fig. 1, a conventional EL element has 
a double insulating structure. Specifically, the EL element 
has an EL light emitting layer 4, and insulation films 3, 5 of 
dielectric material are provided on both sides of the EL light 
emitting layer 4 to apply a high electric field to the EL 
light emitting layer 4. Upper arid lower electrodes 2, 6 are 
formed with the EL light emitting layer and the two insulating 
films in between. In order to use the EL element as a display 
or a light source, at least one of the upper and lower 
electrodes is typically a transparent conductive film or a 
translucent metal film. The causes of variation in the 
brightness of EL elements are roughly categorized as three 
types. One of such cause exists in the light emitting layer 
and is related to the quality of the film, such as the 
concentration distribution of impurities serving as light 
emitting center and crystalline heterogeneity of the light 
emitting layer. This can be suppressed to some degree by 
optimizing the method and conditions for forming the film. 
The second cause relates to the distribution of the thickness 
in the light emitting layer and insulating layer. That is, in 
a section with a small thickness, the brightness is increased 
since the electric field strength is increased when voltage is 
applied. This also can be suppressed to some degree by 
considering the method and conditions for forming the film. 
However, when producing a large display or a linear light 
source of an elongated are light source, the film needs to be 
formed in accordance with the large area or the elongated 
substrate. In this case, the width of the film thickness 
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distribution cannot be reduced below a limit. In some cases, 
the brightness distribution of several tens of percents can be 
created. Therefore, when producing a large area or elongated 
EL light source or EL display, the width of the brightness 
distribution caused by the film quality of the light emitting 
layer and the film thickness distribution needs to be reduced 
in one way or another. The third cause is a brightness 
distribution caused by wiring resistance of the electrodes for 
driving the EL light emitting layer. For example, dispersion 
type EL panels are used as back lights of liquid crystal 
displays in, for example, word processors. The dispersion 
type EL panel has a light source formed by hardening EL light 
emitting material with binder and sandwiching the light source 
with transparent electrodes, which are, for example, metal 
electrodes ITO. As shown in Fig. 2, each layer substantially 
has the same size as the display. Lead out parts 8, 9 of the 
electrodes are provided at a metal electrode 2 and a 
transparent electrode 6, respectively. Since transparent 
electrode material such as ITO has a higher resistivity than 
metal, the voltage is lowered as a position is further from an 
electrode lead out part. Therefore, if ITO is used as the 
material for the electrodes in an EL panel, the electric field 
strength applied to the EL light emitting film is reduced at a 
position away from the electrode lead out part, and the 
brightness is lowered. That is, the brightness distribution 
in the EL panel is such that the brightness is high at a 
poison close to the electrode lead out part and decreases as 
the distance from the lead out part increases. As a 
countermeasure, the transparent electrode may be made thicker 
so chat the sheet resistance is lowered. However, the 
increased film thickness decreases the transmission of the 
transparent conductive film, and the brightness of the emitted 
light is reduced. Also, some brightness variation remains. 
Further, an edge emitting type EL element as shown in Fig. 3 
has been proposed in which upper and lower electrodes are both 



2 




JP05-315073 

transparent conductive films. Such an EL element is formed in 
a waveguide region so that light from the EL light emitting 
layer propagates through the waveguide and is guided to an 
edge of the waveguide. However, in this case, the transparent 
electrodes are preferably thin in terms of the emitting 
efficiency of light to the edge. Since the resistance of the 
transparent electrode is great, the brightness distribution 
cannot be reliably suppressed by a single upper lead out part 
and a single lower lead out part of the electrodes. 
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